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dyram o.,ec>nc ^ 
ing brushes in the machines o a tjon 

of boxes to house tne d m t 

apply pressure to ^^^J lead s to pro- 
a com mutato, brushes and a mounting 
vide a current p<*tn to tne u 

OTaB iraotiona! ho " w «™ e ' 0 ° o Vo,.=e con- 
m old»d brush card memb.' °< ° » , 

the shaft. nrpse nt problems when they 

The prior ^?^e^ ^ ^ 

are contemplated ,o use ^ 

armature m a moioi, m automation 

wouldj^ejo_be^^ 
^pm^Ho^oIdjf^^ 
box ag ainst J he_^s^ui&--P^0 1 

i^^h^lSj^ 

commutatorisposrtipnedj^ q _ 

to those 

ma ted assembly of "^ 8 /^ ^"p^l tools 

the need for this equipment. art 
In US-A-4.293.789 which d.sclo.es th p 
.-- t u e p T e characterizing portion 01 
according to the pre s are at . 

dependent claims 1 and oru seDarate dis- 
ced to a motor end cap an a ^ ep^ ^ 
placeable section acts to »w re ™ is 

the brush box ^f^^Z^oo is de- 
assembled thereto. The d splace ^ 

signed such that ^^J^***** ^ 
the motor acts to displace tn a)iowjng the 

tnereby releasing the ^ com . 

brush springs to urge the bru-hes , 



mutator. , j * , n EP-A-0 llQ^dafl- 

Ref erence ,s a so " *e 

which discloses an electnc an(J navjng 

holders attached to the ^ 
integral hooked extensions to re am th ^ 

a noun^^^, asS emb.y of 
rmi;tanow e - bashes to move into contact 

with the commutator. provide a 

the dynamoelectric ma- 

of the invention by the ^^^l™***** 
for a dynamoelectric ^'^^Itator, said 
inc.uding an armature .haft anc a and 

brU ? To" ush and a displaceab.e 

positioning a respect eorure t he brushes 

section adapted to ^^^SSoTsaid dis- 
in said cavities in a ^"J^^ contacted 
placeable section be.ng pos ^ ^b ^ 
l y , portion of said conum .»U» during ^ 
said armature shaft mto sari brushn 
plaC e said displaceable section ^ and ^ ^ 
Pushes to engage sa.d comrnutat ^ cha 

in that S ,d .^sijr^2»-i. 

nected to said ^^^^^^eved according to 
The above object .s also ach.e & 

another form of W^^i having 
brush holder for a dynamoelectnc m & 

^r 6 ^"^^0 cavities 

and a displaceable section adapted 
secure the .^^.e^ng positioned 

P °f°:o S nStedC a portion of said commutator 

to be contacted Dy <* k h ft int0 said 

during insertion o said section 

brush holder to ^disp ace a ^ cQmmuta . 

and rele ase said brushes to 9 8 section 

tor . characterized in ^ that : O P ^ ^ 

is integrally connected tc ^ said b con _ 

- "SSri embodiment^ .are ■ 
^ displaceable section ^9^,. displace - 

brushes. ^;cr*in<;ps breakaway sec- 

Another embod.men d scloses bre Y motof 

ti0nS WWC r C - "sP'acTA third embodi- 

s:^^ ^ Jch are bent relative 10 
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greater detail with reference to the accompanying 
^^•"rrsectlona.vie.otadvnarnoe.ec^ 
Shine showing the position of various , compo- 
nents therein including a brush holder ,n accor 
dance with one embodiment of the — 
Figure 2 is a perspective v.ew of the brush 
holder as shown in Figure 1 prior to assembly 

^trsectionaiviewofadynamoelectnc 
machine showing the position of various compo- 
nents therein including a brush holder m -ccor 
dance with another embodiment of .he — 
Figure 4 is a perspective v,ew of the brush 
holder as shown in Figure 3 pr.or to assembly 

Machine showing the position of various compo- 
nents therein including a brush holder ,n accor- 
dance with another embodiment of the ^nt^ 
Figure 6 is a perspective v,ew of the brush 
holder as shown in Figure 5 prior to assembly 
into the motor. , 
Sure 7 is a sectional view of a means tor 
connecting a conductor to a brush and for se- 
curing this assembly to the brush card 
The invention w„l be described herein , reWrve 
to small fractional horsepower motors which *r 
dJoned to facilitate assembly. It is to be under- 
stood ma th'S invention has like applicability to 
o her t ptofcjyna^^ 

^ilrf^r^^ere is shown a 
JZSZc machL which is a motor having ^ 
hn..«inn 1 with permanent magnets 2 secured 
Te Z Armature 3 ,s supported to rotate within the 
fusing by bearings 4 and 5. A ^ ^ 
defines brush card boxes having cav*es 7 and 8 
which hold and position brushes 9 and 10 The 
brushes are held in the cavities for rec.procawg 
Son. Brush springs 18 and 19 are 
urqe the brushes 7 and 8 inwardly against com 
mutator 11 of the armature after the motor .s as- 
Temo'ed. >n this position, current is supplied ^ from 
conductors 12 and 13 through the brushes to the 
commutator to windings 15 of the armature. The 
Sush card is made from an electrically nonconduc- 
tive material such as plastic. 

Washer 14 is shown positioned on the ar 
mature on shaft 60 between the commutator and 
™ling 4 and serves as a thrust washer during 
motor operation. The washer further serves to con 
trol end play of the armature by eliminating -x.al 
s ack between the armature and the housing Prior 
S assembly, washer 14 was an ,n,egra. portion of 



the brush card as may be seen in Figure 2. 

Referring now to Figure 2. there may be seen 
brush card 6 which in a cutaway portion shows 
b ush boTcavity 7 in which brush 9 is mounted or 
5 locating motion. Brush spring 18 MS shown o 
urging brush 9 inwardly. Conductors 12 and 13 are 
shown connected to the appropriate brush. 

At the center of brush card 6 there may -be 
seen washer 14. Washer 14 is cylindrical I .n con- 
;0 juration having center 

slots 42 which, together with washer 14 and re 
mainder of brush card 6 serve to define tabs 40 
, 5 which secure washer 1 4 to the remainder of brush 
card 6 Slots 42 at the rad.ally-outward crcum 
toTence define commutator opening 44. Commuta- 
tor opening 44 is sized to allow commutator 11 to 

20 ^ 'waSrT; is shown in the mounting position 
20 whe^in it serves to block the inward ^splacemern 
nf brush 9 in Figure 2. Once shaft 60 is inserted 
trough openings during assemb.yO^aluiS 
s then in poj^njor^^ 

a^embly. the tabs break and the washer .s d.s 

engage the exterior surface of commutator 11 as 

35 ^ Referring now to Figure 7, the detail of one 
meaS tor securing the brush relative tc -the , hous- 
inq is disclosed. Therein it may be seen that the 
ca 9 vi y that holds the brush is formed -n su h a 
\Lr »« to receive the brush assembly at the 
" Ter end £ he cavity and after insertion, the 
brush r s captured between one end of a spring and 
surface " of the washer (not shown). The other 

45 ic^— 2 V 0 and conductor 12 

a e secured. Figure 7 specifically shows an «r- 
ranoement where conductor 12 is inserted through 
ZXZ 21 secured w„ng , of the -tor. 

50 c^nVb^-shunt that ex 

Dy meuioi««- , i corinn ift to connector 

tPnds up through brush spring to iu 

s? s. » «™ - e rfp.rs z 

between conductor 12 and brush 9. Plate a pro 
55 "tots convenient means to make electrical connec- 
" «een the outside conductor and a brush 
Sunt Further the plate provides a stop means for 
he brush spring which will be in the compressed 
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CAte as it urges the brush towards the center of 
state as it u g jn R 7 a 

ector pTa e'tab %T provided for engaging Hp 
STthe brush box defined by the card member 
III that the connector plate may be secured 
. This is but one arrangement of secur.ng a 
STan ^ e,ectrica? connection thereto. 

semu.y h Jhe diame ter of the 

J! Tate of the commutator and may serve as a 
, Ifsurface for the armature during axial load.ng 
nTmav servl o contro. end play or axia. move- 
7f the armature within the motor housing 

<:h?ft and r™ tam |"g tinq t tne_j2au*" &a - 

reached the brushes. It has been 
causes the brushes to gum up and stick m in 

cannot be tolerated « eflecti.e mow ope.a.on 
r *° U S™ 3 shcs alternate ^° a ™ 8 "' 

L Brush card provides lor the step section 10 Be 
b, the commrrtalo, 

be seen yet another e rf mQtor 

invention. As in F.gure 3 the nous y 



oarts of Figure 5 are the same as those shown in 
Sre 1- Brush card 29 in Figures 5 .and 6 in- 
ches a pair of 

of which has a proiection 34 and » w 
. and Inches -onuc, : «*» M «-» 

Send inwardly and al conlac. surfaces 32 and 33 
Triage « »ch that the springs ma, not 

,adZ^S 9 lL o. « »— » 

„ Brush.* in «. ^'""sh s trot 

The brush springs then urge tne o u 
t0 engage the commutator -^VoepenTng 
final configuration as shown ,n * U P ma y y 

20 upon the strength and f ace 
act to absorb some ax.al load exertea uy 
of the commutator against the fingers when the 
motor is operated. 



25 Claims 

, Brush holder tor a dyn.moelectric 

h„in 9 an arrneture <3> JrcJ-J. • 

shaft and a commutator (11), saia o u 

-4.^0 /7 for receiving ana 
havina two cavities (7, o) i UI ,ov - » 
30 navmg ivvu h /n and a 

ih„ hn.shes (9 10) in said cav.ties (7, 
secure the brusnes i». ■ «/ x;eri i a rpable 
» in a mounting position, sa.d displaceabie 
Slcion being positioned to be contacted by - 
port on of said commutator (11, during mse. 
Son of said armature shaft into sa.d brush 
Sder to displace said displaceabie section 
^ releaS e said brushes (9. 10) »JW 
said commutator, characterized m that sad 
SWiaceable sect,on is integrally con- ted to 
said brush holder by rupturable tabs (40). 

2 Brush holder according to claim 1. character- 
-Tin that -aid displaceabie section com- 
Se a washer-like portion (1 4) of the brush 
der. said washer-lilce portion (14) defin.g a 

mr\ <\zed to receive the ar 

circumferential slots (42) spaced about said 
wLsherle portion (14) and defining said rup- 
turable tabs (40) therebetween. 

« 3 Brush holder according to claim 1. character- 
fzec in , that after separation form said brush 
h0 ,de slid washer-tike portion (14) ,s adapted 
Jo serve as an oil s.inger positioned on said 



EP 0 236 254 B1 



75 



20 



armature shaft to prevent oil that collects on 
the armature shaft from reaching the commuta- 
tor (11) and brush (9. 10). 

4 Brush holder according to claim 1. character- 
ized in that said washer-like portion (14) is 
sized to serve as a thrust surface for sa.d 
armature (3) after separation from sa,d brush 
holder. 

5 Brush holder according to claim 3, character- 
ized in that said circumferential slots (42) are 
sized to define a commutator open.ng (44) into 
which the commutator (11) of the armature 
shaft is adapted to be inserted. 

6 Brush holder according to claim 1, character- 
' ized in that said displaceable section com- 
prises at least one breakawa Qf jec^26). and 
that said brush holder and said breakaway 
section (26) define breakaway cavit.es such 
that during insertion of said armature shaft into 
said brush holder the breakaway section (26) is 
separated from said brush holder and the 
breakaway cavities and the area occupied pre- 
viously by said breakaway section (26) collec- 
tively define a commutator opening (44) into 
which the commutator (11) is adapted to be 
inserted. 

7 Brush holder for a dynamoelectric machine (1 ) 
having an armature (3) including an armature 
shaft and a commutator (11). said brush holder 
having two cavities (7. 8) for receiving and 
positioning a respective brush (9. 10) and a 
displaceable section adapted to releasably se- 
cure the brushes (9. 10) in said cavity (7, 8) in 
a mounting position, said displaceable section 
(34 36) being positioned to be contacted by a 
portion of said commutator (11) during inser- 
tion of said armature shaft into said brush 
holder to displace said displaceable section 
and release the brushes to engage said com- 
mutator, characterized in that said displaceable 
section is integrally connected to said brush 
holder by two flexible fingers (30, 31) adapted 
to be deflected upon contact of sa.d displace- 
able section by said commutator port.on. 

8 Brush holder according to claim 7, character- 
ized in that said displaceable section com- 
prises an inwardly extending promotion (34, 
36) on said fingers (30, 3D which defines a 
contact surface (32. 33) positioned to reta.n the 
brushes (9. 10) until such time the fingers (30, 
31) are deflected. 



9 Brush holder according to anyone of cla.ms 1 
to 8 characterized in that said brush holder is 
fabricated from electrically nonconduct.ve ma- 
terial. 

10 Brush holder according to anyone of claims 1 
' to 9 characterized in that the brush holder 

comprises a brush card (6; 25; 29) to which 
said displaceable section is integrally secured 
, 0 and that said brush cavities (7. 8) are defined 

by a brush box integrally formed with said 
brush card (6; 25; 29). 
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Patentanspruche 

i Burstenhalter fur eine dynamoelektrische Ma- 
' schine (1 ). die einen Anker (3) mit einer Anker- 
welle und einem Kommutator (11) hat. wobei 
der Burstenhalter zwei Hohlraume (7. 8) zum 
Empfangen und Positionieren einer Burste (9. 
10) und einen verlagerbaren Abschn.tt (14) 
zum losbaren Befestigen der Bursten (9. 10) m 
den Hohlraumen (7. 8) in einer Montagepos.- 
tion hat, wobei der verlagerbare Abschn.tt so 
positioniert ist, daB er mit einem Teil des Kom- 
mutators (11) wahrend des Einfuhrens der An- 
kerwelle in den Burstenhalter in Kontakt 
kommt. urn den verlagerbaren Abschn.tt zu 
verlagern und die Bursten (9, 10) freizugeben, 
damit diese mit dem Kommutator in Beruhrung 
gelangen, dadurch gekennzeichnet, daB der 
verlagerbare Abschnitt mit dem Burstenhalter 
durch zerbrechbare Lappen (40) integral ver- 
bunden ist. 



2 Burstenhalter nach Anspruch 1. dadurch ge- 
kennzeichnet, da3 der verlagerbare Abschnitt 
einen S cheibenartig enTeil_(14) des Burstenhal- 
teTi~iTI^eiit^obei^iersche ™ 
40, (14) eine mittl ere Offnun g (16) aufweist. die 
zum Aufnehm^TdeT-AnRerwelle bemessen .st. 
und daB der scheibenartige Teil (14) und der 
mJS Burstenhalter Umfan fl a s chlitze (42)_bilden. die 
^ rrit Abstand um^scheibenartigTn Te.l (14) 
angeordnet sind und zwischen sich die zer- 
brechbaren Lappen (40) bilden. 

Burstenhalter nach Anspruch 1. dadurch ge- 
kennzeichnet, daB der scheibenartige Te.l (14) 
nach dem Abtrennen von dem Burstenhalter in 
der Lage ist, als ein Ol schleuderr ing zu dienen 
der auf der Ankerw^angeoraTiet ist. urn Ol, 
das sich auf der Ankerwelle sammelt. daran zu 
hindern. den Kommutator (11) und d,e Burste 
55 (9, 10) zu erreichen. 

4 Burstenhalter nach Anspruch 1. dadurch ge- 
kennzeichnet. daB der scheibenartige Teil (14) 
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so bemessen ist. daB er als eine^Axialdiuckfla^ 
che fur den Anker (3) nach der Abtrennung 
JoTTdem Burstenhalter dient. 

Burstenhalter nach Anspruch 3. <^urch 9 e- 
kennzeichnet. daB die Umfangsschl.tze (42) so 
■l ^ '^ bemessen sind. daB Sie eine KommutatoroH- 
•^^nung (44) bilden, in die der Kommutator (It) 
C^S^der Ankerwelle eingefuhrt werden kann. 

Burstenhalter nach Anspruch 1, dadurcr .ge- 
kennzeichnet, daB der verlagerbare , Abjchmtt 
wenigstens einen Wegbrechabschn-tt (26) i urn 
,aBt und daB der Burstenhalter und der Weg- 
brechabschnitt (26) Wegbrechhohlraume b.l- 
den so daB wahrend des Einfuhrens der An- 
kerwelle in den Burstenhalter der Wegbrechab- 
schnitt (26) von dem Burstenhalter getrennt 
wird und die Wegbrechhohlraume und der Be- 
f reich der zuvor durch den Wegbrechabschn.tt 

(26) 'eingenommen worden ist, geme.nsam 
eine Kommutatoroffnung (44) bilden. in d.e der 
Kommutator (11) eingefuhrt werden kann. 

7 Burstenhalter fur eine dynamoelektrische Ma- 
schine (1). die einen Anker (3) hat, der e.ne 
Ankerwelle und einen Kommutator ( I ) auf 
weist wobei der Burstenhalter zwei Hohlraume 
(7 8) zum Empfangen und Positionieren emer 
Burste (9. 10) und einen verlagerbaren Ab- 
schnitt hat. der dazu dient, die Bursten (9, 10) 
in d em Hohlraum (7. 8) in e.ner Montagepos,- 
tion losbar festzuhalten, wobei der verlagerba- 
re Abschnitt (34. 36) so pos.tioniert ,st, daB er 
mit einem Teil des Kommutators (11) wahrend 
des Einfuhrens der Ankerwelle in den Bursten- 
halter in Kontakt kommen kann, urn den verla- 
gerbaren Abschnitt zu verlagern und d.e Bur- 
* . sten freizugeben, damit diese mit dem Kom- 

mutator in Beruhrung kommen dadorch ge- 
kennzeichnet. dafl der verlagerbare Abschnitt 
mit dem Burstenhalter durch zwe. flex.ble Fin 
qer (30, 31) integral verbunden ist, d.e so 
Lgebildet sind. daB sie gebogen werden 
wenn der verlagerbare Abschnitt durch den 
Kommutatorteil beruhrt wird. 

Burstenhalter nach Anspruch 7 dadurc* , ge- 
kennzeichnet. daB der verlagerbare Abschmtt 
einen sich einwarts erstreckenden Vorsprung 
,34 36) an den Fingern (30. 3D aufwe.st. der 
eine Kontaktflache (32, 33) bi.det. die so pos.- 
tioniert ist. daB sie die Bursten (9, 10) so 'ange 
halt, bis die Finger (30. 31) gebogen werden. 

Burstenhalter nach einem der Anspruche 1 b.s 
8 dadurch gekennzeichnet. daB der Bursten 
h'alfer aus" JU.sch nicht.eittahigem Matenal 
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hergestellt ist. 

10 Burstenhalter nach einem der Anspruche 1 bis 
9 dadurch gekennzeichnet. daB der Bursten- 
halter eine Burstenkarte (6; 25; 29) aufwe.st, an 
der der verlagerbare Abschnitt integral befe- 
stigt ist. und daB die Burstenhohlraume (7. 8) 
durch einen Burstenkasten gebildet sind. der 
integral mit der Burstenkarte (6; 25; 29) ausge- 
bildet ist. 



Revendications 

n Porte-balais pour une machine electrique tour- 
nante (1) comportant un rotor (3) comprenan 
un arbre de rotor et un collecteur (1 ). ce 
porte-balais ayant deux logements (7,8) pour 
recevoir et mettre en position un bala. respect* 
(9 10) et une section deplacable (14) adaptee 
de maniere a fixer d'une man.ere liberal M« 
balais (9.10) dans les logements (7 ,8), dans 
une pos.tion de montage, cette sect.cn depla- 
cable etant placee de maniere a etre rencon- 
free par une partie du collecteur (11) pendant 
(•insertion de I'arbre du rotor a travers to porte- 
balais. afin de deplacer cette sect.on deplaga- 
ble et de liberer les balais (9.10) pour qu .Is 
viennent en contact avec le collecteur. caractt- 
rise en ce que cette section deplagable est 
reliee d'une maniere integrate au porte-bala.s 
par I'intermediaire de pattes (40) pouvant etre 
rompues. 

Porte-balais suivant la revendication 1 caracte- 
rise en ce que la section deplagable est 
constitute par une parte (14) du genre rondel 
,e du porte-balais. cette partie (14) du genre 
rondelle definissant une ouverture centrale 
(16) dimensionnee de man.ere a recevojr a 
ravers elle I'arbre du rotor, la partie (14) du 
genre rondelle et le porte-balais def.n.ssant 
des fentes circonferentielles (42), qui sont es- 
pacees autour de la partie (14) du genre ron- 
delle et qui definissent entre elles les pattes 
(40) pouvant etre rompues. 
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3 Porte-balais suivant la revendication 1 caracte- 
3 - rise en ce qu'apres sa separation a pa* du 
porte-balais la partie (14) du genre rondelle es 
adaptee de maniere a servir en tant que collet 
de barbotage monte sur I'arbre du rotor de 
maniere a empecher que I'hui.e qu. est . co tec- 
tee sur I'arbre du rotor, ne pu.sse atte.ndre le 
collecteur (11) et les balais (9,1 0). 

4 Porte-balais suivant la revendication 1 caracte- 
rise en ce que la partie (14) du genre rondelle 
est dimens.onnee de maniere a serv.r en tant 
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que surface de poussee pour le rotor (3). apres 
sa separation a partir du porte-bala.s. 

Porte-balais suivant la revendication 3 caracte- 
rise en ce que les fentes circonferent.elles (42) 
f St dimensionnees de maniere a def.nir une 
Overture de collected (44) dans .aque.ee 
collected (1D de Tarbre du rotor peut etre 
insere. ,o 

Porte-balais suivant la revendication 1 caracte- 
STen ce que la section deplacable comprend 
e moins une section detachee (26) et en ce 
Q U e le porte-balais et cette sect.on detachee 
? 26) dissent des cavites aiourees de te»e 
£on que. pendant .'insertion f ^ % 
rolor dans «e porte-ba.ais, la se ct.on detachee 
26) soit separee totalement du porte-bala.s et 
S eVcav'es agrees et la surface occuj». 
anterieurement par la section de tachee (26) 
definissent conjointement une ouvertu re de 
colecteur (44) par .aquel.e peut etre mtrodu.t 
le collecteur (11). 

7 Porte-balais pour une machine electrique tour- 
nante (1) comportant un rotor (3) comprenant 
n arbre de rotor et un collecteur (1 ^ce 
porte-balais ayant deux logements 7.8) pour 
Scevoir et mettre en position un ba.a, respect.! 
9 10) et une section dep.acable (14) adaptee 
£ maniere a fixer d'une ---e .iberab.e e 
balais (9 10) dans les logements (7.8) dans 
une position de montage, cette section dep.a- 
cab.e etant placee de maniere a etre rencon- 
Se par une partie du coUecteur (1 1 ) pendant 35 
Si de Lbre du rotor a travers to porta- 
balais afin de deplacer cette section deplaca 
bfei de liberer les balais (9.10) pour qu Us 
Snnent en contact avec * "'^^ 
rise en ce que cette sect.on deplacable , es 
consttuee P- deux doigts f.ex.b.es (303 ) 
adaotes de maniere a etre flech.s lorsque le 
conecteur vient en contact avec la sect.on de- 
plagable. 

Porte-balais suivant la revendication 7 caracte- 
ris? en ce que la section deplacable comprend 
une saiL (34.36), s'etendant vers nnteneu^ 
sur les doigts (30.31). cette saillie def.n.ssan 
une surface de contact (32.33) s.tuee de ma 
niere a retenir .es balais (9,1 0) iusqu au mo- 
ment ou les doigts (30.31) sont flech.s. 

Porte-balais suivant .'une quelconque des re- 
vendications 1 a 8 caracter.se en « que ce 
porte-ba.ais est fabnque en une mat.ere non 
conductrice de I'electr.c.te. 



Porte-balais suivant I'une quelconque des re- 
vendications 1 a 9 caracterise en ce que le 
porte-balais est constitue par une carte a ^ba- 
lais (6,25,29) a laque.le est fixee mtegralement 
, a section deplacable et en ce que les loge- 
ments (7,8) des balais sont defin.s par une 
bolle a balai formee integra.ement avec cette 
carte a balais (6,25,29). 
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